Introduction
Recent decades have shown ample societal changes in Western countries with a potential positive or negative impact on the lives of adolescents (e.g., [11, 12, 24, 28] ). By means of time-trend studies on adolescent emotional and behavioral problems, possible effects of changing societies on the lives of adolescents can be detected. To examine trends in adolescents' emotional and behavioral problems in a reliable manner, repeated assessments with comparable measures in population representative samples are needed [24] . Studies meeting these criteria are relatively rare and show mixed findings. In both Europe and the USA, most studies reported increased population levels of adolescents' emotional problems over time (e.g., [3, 13, 14, 19, 33, 34, 37, 43] ). In addition, some studies found increased population levels of behavioral problems [3, 13] . In contrast, other studies reported slightly decreased population levels of behavioral problems [35] or both (slightly) decreased emotional and behavioral population levels [2, 23] over time. Furthermore, some time-trend studies found stable population levels of emotional and behavioral problems [31, 40, 41] . Although the former might roughly suggest that levels of emotional problems have increased during the last decades whereas this may not be the case for behavioral problems the findings of previous research are somewhat inconsistent. As such, it is difficult to draw firm conclusions about trends in adolescents' emotional and behavioral problems in Western countries.
Abstract Changes in social, cultural, economic, and governmental systems over time may affect adolescents' development. The present study examined 10-year trends in self-reported emotional and behavioral problems among 11-to 16-year-old adolescents in the Netherlands. In addition, gender (girls versus boys), ethnic (Dutch versus non western) and educational (vocational versus academic) differences in these trends were examined. By means of the Strengths and Difficulties Questionnaire, trends in emotional and behavioral problems were studied in adolescents belonging to one of five independent population representative samples (2003: n = 6,904; 2005: n = 5,183; 2007: n = 6,228; 2009: n = 5,559; 2013: n = 5,478). Structural equation models indicated rather stable levels of emotional and behavioral problems over time. Whereas some small changes were found between different time points, these changes did not represent consistent changes in problem levels. Similarly, gender, ethnic and educational differences in self-reported problems on each time point were highly comparable, indicating stable mental health inequalities between groups of adolescents over time. Future internationally comparative studies using multiple measurement moments are needed to monitor whether these persistent mental health inequalities hold over extended periods of time and in different countries.
In addition, previous studies on time trends in emotional and behavioral problems were limited because they only used two or three measurement moments with approximately 10-year time intervals. Therefore, the results of these studies might not reflect consistent trends in emotional and behavioral problems over time, but more or less random problem levels at different points of time. Finally, societal changes may have a differential impact on emotional and behavioral problems of different social groups. The impact of societal changes on the daily lives of adolescents may not only vary with the social group, but these daily life changes may also have differential effects on emotional and behavioral problems for different social groups [28] . This suggests that different time-trends in emotional and behavioral problems may be found for different social groups. In this study, it is tested whether time-trends in emotional and behavioral problems vary with the gender of the adolescent as well as with their ethnic and educational background. Some studies were indicative of gender-specific trends in emotional and behavioral problems, with girls showing increasing population levels of emotional problems and boys showing stable or decreasing population levels of emotional problems over time [35, 43] . However, although previous studies on time trends stratified by or controlled for social group differences (i.e., gender, ethnic minority status), these did not empirically test whether these trends vary with the gender, ethnic minority status or educational level of the adolescent.
To find out if adolescents' mean levels of emotional and behavioral problems have been subjected to change during the last decade, the present study aimed to investigate trends in Dutch adolescents' self-reported emotional and behavioral problems between 2003 and 2013 as well as gender, ethnic, and educational differences in these trends. To do so, five nationally representative samples were used measuring emotional and behavioral problems on consecutive time points.
Materials and methods

Samples
Five independent population representative samples of the Dutch Health Behavior in School-aged Children (HBSC; [15] [16] [17] and the Dutch National School Survey on Substance Use (DNSSSU; [25, 26] studies were used. The total sample consisted of 29.352 11-to 16-year-old boys and girls attending secondary education. Consent procedures required by ethical and legal authorities for this type of survey were followed; only those adolescents who volunteered to participate and whose parents did not object to their participation were included in the current study.
The HBSC and the DNSSSU studies made use of a highly comparable data collection and sampling methods and were conducted by the same national research team. In both studies, field work took place in October and November and samples were drawn using cluster sampling, with schools as the primary sampling units. All samples were stratified by degree of urbanization. In addition, data were weighted for school year, educational level, degree of urbanization and gender to assure that all samples were nationally representative. All data were collected by means of questionnaires, which were distributed in school classes and administered by research assistants during a lesson (usually 50 min). When introducing the questionnaire, the anonymity of the answers of the participants was emphasized by the research assistant. Collecting all questionnaires in one envelope and sealing the envelope in the presence of the participants further ensured anonymity. Also, during administration of the questionnaires, research assistants ensured that participants were not able to read each other's answers. More information about the data collection procedure can be found elsewhere (e.g., [15, 17, 25] ).
The average school response rate was 52.8 %, ranging from 40 % (2013) to 72 % (2003). Main reasons for schools not to participate in the study were participation in, or frequent research participation requests by other surveys. Within randomly selected school classes, in all samples, response rates were above 91 %. The main reasons for non-response of students were illness or truancy. : n = 91, 1.6 %) all items assessing emotional and behavioral problems were missing and the adolescents were excluded from the analyses. Comparing these adolescents with the remaining samples, some significant (p < 0.05) but negligible (ϕ < 0.10) gender, ethnic and educational differences were found. For the remaining samples, missing item responses varied between 0.1 and 2.3 %. Although for some items missing responses were significantly (p < 0.05) related to participants' characteristics (i.e., gender, ethnicity and educational level), these relationships were all negligible (ϕ < 0.10) in size.
Instruments
Emotional and behavioral problems
All participants filled in the Dutch translation of the selfreport version of the Strengths and Difficulties Questionnaire (SDQ) [20] . The self-report SDQ is a 25-item behavioral screening questionnaire, for adolescents from 11-to 16-years that has been used throughout the Western world [1, 20] . The SDQ consists of five subscales, each including five items, measuring difficulties (conduct problems, emotional problems, hyperactivity, peer problems) and strengths (prosocial behavior). Items are scored on a threepoint ordinal Likert scale ('Not true; = 0, 'Somewhat true' = 1; 'Certainly true' = 2), with higher scores indicating more problems. Examples of items are: 'I worry a lot' and 'I am easily distracted, I find it difficult to concentrate'. The items that assessed difficulties were included in this study. For descriptive purposes subscale mean scores were computed. Mean scores were only computed for participants who completed at least three of the five subscale items.
In the present study, Cronbach's alphas were acceptable for emotional problems (α range = 0.67-0.71) and hyperactivity (α range = 0.68-0.73). However, in line with former studies (e.g., [44] ), unacceptably low values were found for conduct problems (α range = 0.48-0.54) and peer problems (α range = 0.42-0.49). Moreover, the construct validity of the SDQ has been debated upon (e.g., [21] ). Therefore, the construct validity of the SDQ was examined in the current sample before proceeding with subsequent analyses (see "Results").
Demographic variables
Age, gender, ethnicity (i.e., native Dutch vs. non western background) and educational level (i.e., vocational vs. academic) were all measured by means of self-report. The academic educational level consisted of adolescents following pre-university education, higher secondary education and intermediate secondary education. These educational levels were compared with the vocational track. Adolescents were considered as having a non western ethnicity if at least one of the parents of the adolescent was born in a non western country.
Analytic strategy
Structural Equation Modeling analyses were performed in Mplus 7.11, using the weighted least squares mean and variance adjusted estimator. Analyses were corrected for cluster effects of adolescents sharing the same school. First, using multigroup confirmatory factor analysis, the factor structure of the SDQ with four latent factors representing emotional and behavioral problems was examined. Second, it was tested whether the SDQ measured identical underlying constructs in each sample (i.e., time point), and subgroup (i.e., gender, ethnicity, and educational level). To do so, analyses of invariance were performed by testing three consecutive models: a model without equality constraints (i.e., configural invariance) a model with equally constrained factor loadings (i.e., metric invariance), and a model with equally constrained factor loadings and item thresholds (i.e., scalar invariance). Measurement invariance was established if models showed acceptable fits to the data, no significant increases in Chi square (Δχ 2 ) and negligible differences in model fit (ΔCFI and ΔRMSEA) compared to the configural model. CFI values above 0.900 and RMSEA values below 0.080 suggested acceptable model fits (for details and references see [7] ). Values not exceeding 0.010 for ΔCFI and 0.015 for ΔRMSEA were considered negligible [8] .
Second, latent mean differences in problems between time points were examined using a multigroup model. The Wald test was used to examine whether latent means were comparable across all five time points. In case the Wald test reached significance, indicating that values were not comparable across all five time points, latent mean differences between successive time points were examined. This was investigated by successively fixing latent means at zero for each time point because multigroup models require latent means to be fixed at zero for one group. To examine the size of latent mean differences between time points the latent standardized effect size for independent samples (D) [9] was used.
Third, gender, ethnic and educational differences in trends were examined. To test this, multigroup Multiple Indicators Multiple Causes (MIMIC) models were constructed by regressing the dichotomized variables gender, ethnicity and educational level on the latent factors. The Wald test was used to examine whether subgroup mean differences changed significantly across all five time points. To examine the size of group mean differences on each time point, standardized regression coefficients were interpreted using Cohen 
Results
Descriptives
The key demographic statistics of the five samples are presented in Table 1 . Little age, gender, ethnic and educational level differences were found between the samples. Although samples differed significantly in their age, ethnic and educational level composition, these differences were all negligible in size. In addition, Table 1 shows that, with subscale scores ranging from 0 to 10, mean levels of conduct problems, emotional problems and peer problems were rather low on all time points. For hyperactivity, moderate mean levels were found on all time points.
Tests of measurement invariance
Results of the multigroup confirmatory factor analysis indicated that the four factor multigroup model showed an Table 2 , model 3): CFI values were just below 0.900 and RMSEA values were far below 0.080. CFI values just below 0.900 were accepted, since these values could be ascribed to the low correlations between the model variables [42] . Hence, these statistics indicated that the model could be used to examine selfreported problems on all time points. Standardized factor loadings of the SDQ items and correlations between latent factors are presented in the appendix, Tables 4 and 5. All latent factors correlated significantly and positively with each other. Correlations between the peer problems and hyperactivity factors were small on all time points, whereas other latent factors showed medium to large correlations on all time points. Next, Table 2 shows the fit indices of the models that tested measurement invariance across times and subgroups. The first model that examined configural invariance over time showed an acceptable fit, with a CFI value just below 0.900 and an RMSEA value far below 0.080. The second and third model that tested for metric and scalar invariance also yielded acceptable fits: the Chi square decreased significantly, and ΔCFI and ΔRMSEA indicated negligible changes compared to the configural model. Interestingly, the ΔCFI value slightly exceeding the 0.010 criteria was positive, indicating that the constrained model showed a better fit to the data than the model without equality constraints. Together, these findings indicate metric and scalar invariance across time. Comparable results were found for models testing measurement invariance in gender, ethnic and educational groups. Thus, these findings showed the SDQ to be measurement invariant over time and between boys and girls, Dutch and non western adolescents, and vocational and academic educated adolescents allowing mean levels to be compared. 
Trends in subgroup differences
To explore whether it was necessary to control for any possibly confounding relationships between the subgroup variables, correlations between the subgroup variables were examined for each time point. No significant (p > 0.05) and negligible correlations between gender and ethnicity (r range = < −0.01 to −0.05) and gender and educational level (r range = < −0.01 to 0.08) were found. However, significant (p < 0.05) and small to medium correlations were found between ethnicity and educational level (r range = −0.20 to −0.38). On each time point, non western adolescents were less likely to attend academic educational tracks. To control for this interrelatedness, ethnicity and educational level were analyzed together in one multigroup MIMIC model. Both multigroup MIMIC models showed an acceptable model fit (see Table 2 , model 13 and 14).
Gender differences in self-reported problems over time
For all problems, results indicated that mean differences between boys and girls changed across all five time points [conduct problems: Wald χ 2 (4) = 31.71, p < 0.001; emotional problems: Wald χ 2 (4) = 47.32, p < 0.001; hyperactivity: Wald χ 2 (4) = 25.55, p < 0.001; peer problems: Wald χ 2 (4) = 18.46, p = 0.001]. As can be seen in Table 3 , for conduct problems gender differences were relatively strong in 2007 and 2009, whereas gender differences in emotional problems were most pronounced in 2005 and 2013. For hyperactivity, gender differences were most evident in 2003. Gender differences in peer problems disappeared in 2013. Although these findings indicated some changing gender differences in problems, in general, the significance and substantiality of these gender differences were highly Table 3 Standardized and unstandardized gender, ethnic and educational differences in problem mean levels for each time point comparable between time points (see Table 3 ). On all time points, boys reported more conduct problems and less emotional problems than girls. In addition, on all time points except for 2013 boys reported more peer problems. Moreover, the size of gender differences in hyperactivity was not substantial on all time points.
Ethnic differences in self-reported problems over time
Comparable Table 3 shows that non western adolescents were found to report more conduct problems and lower levels of hyperactivity compared to Dutch adolescents on all time points. In addition, on all time points, differences in emotional problems were negligible or just small in size. In contrast, ethnic differences in peer problems changed to some extent over time [Wald χ 2 (4) = 16.20, p = 0.003]. As can be seen in Table 3 , ethnic differences were small in 2003 and 2005 with non western adolescents reporting more peer problems whereas no ethnic differences existed in 2007 and onwards. Table 3 ).
Educational differences in self-reported problems over time
Discussion
It has been widely acknowledged that social, cultural, economic and governmental changes may affect adolescents' development [5] . However, whilst not ignoring the negligible to small variations in problem mean levels over time in this study, no consistent increases or decreases in emotional and behavioral problems were found for Dutch adolescents during the last decade. Only for conduct problems, variations over time were somewhat more substantial, with the decline in conduct problems being just short of medium between 2003 and 2007. Hence, the results of the present study indicate that emotional and behavioral problem levels of Dutch adolescents were rather stable during the last decade. In line with this notion of stability, gender, ethnic and educational differences in self-reported problems on each time point were relatively stable as well, indicative of persistent mental health inequalities.
The findings suggest that variations in emotional and behavioral problems between 2003 and 2013 should not be considered as consistent changes but rather as temporary changes within this period of time. The most notable result in this respect was the small decline in conduct problems between 2003 and 2007 and the subsequent small rise in conduct problem levels afterwards. These temporary changes in self-reported problems might be important for the interpretation of the inconsistent findings in previous research on time trends. More specifically, the inconsistent findings might be the result of the fact that former studies predominantly used two measurement moments, and these two moments may not represent a consistent time trend in certain problems. To exemplify, if the present study would have examined emotional problems between 2003 and 2009 by means of two time points, results would have indicated a decrease in these problems, whereas a comparison of 2003 and 2013 would have indicated stable levels of emotional problems. Obviously, other reasons may be formulated to explain the differential results between studies as well. For instance, although it has been argued that societal changes of recent decades have taken place throughout many Western countries [28] , many societal changes might have been culture and country specific and may as such be partly responsible for differences in time trends between studies conducted in different countries. In addition, different studies have covered different time spans, which may also explain the variation in results between studies.
The rather stable levels of emotional and behavioral problems of Dutch adolescents throughout the last decade may be explained by considering the impact of societal changes on adolescents' proximal environments. Whereas there is evidence for the occurrence of numerous societal changes during the last decade [11, 12, 24, 28] , it can be questioned whether these changes were large enough to affect the proximal environment of adolescents known to more directly affect adolescents' emotional and behavioral problems (e.g., [22] ). Gender differences in emotional and behavioral problems were also found to be relatively stable over time. Roughly speaking, differences in emotional and behavioral problems between boys and girls can be explained by genetic differences (e.g., [30] ) and by differences in gender role socialization processes [4, 6] . Drawing on the genetic explanation, stable gender differences were to be expected, since it is highly unlikely that considerable changes in the population gene pool occurred during the last decade. In addition, although gender role socialization processes have been found to be relevant for understanding gender differences in emotional and behavioral problems [36] , gender roles may not have changed much during the last decade. More specifically, although societies seem to have become more gender egalitarian during the last decades [18] , it might take more time for gender roles to change which may in turn postpone the impact of societal changes on boys' and girls' behaviors. Finally, ethnic and educational differences in emotional and behavioral problems were also rather stable over time. Especially, the first might be considered surprising, given evidence of an increasing intolerant political and public climate toward ethnic minorities in the Netherlands during the last decade (e.g., [29, 38, 39] ). Although not ignoring the potential impact of these societal changes, possibly these changes hardly influence the day-to-day lives of ethnic minority adolescents.
By using five nationally representative samples separated by 2-to 4-year time intervals, this study provided a detailed description of trends in adolescents' selfreported problems. Still, several limitations of the current study should be considered. One limitation is that we were not able to test whether societal phenomena such as discrimination are able to explain the trends found in this study. Although this might be considered less relevant since the present study found rather stable problem levels over time, it is still important that future studies on time trends investigate possible underlying factors of trends in self-reported problems. A second limitation is that results were solely based on self-reports. Although self-reports are an important source of information, especially with regard to emotional problems that are less apparent to teachers and parents [27], a more comprehensive view on problem behaviours would have been obtained if parent and teacher reports were included. Third, we cannot rule out entirely that differences in sample compositions between our five samples may have affected the results. However, considering the negligibly small differences in sample compositions between the samples, it is highly unlikely that this impact is sizable. Fourth, adolescents' willingness to report problems may have changed over time. However, in such instance, a systematic change in all self-reported problem levels would be expected. Since trends were specific for each problem behavior, it is unlikely that results were due to changes in reporting thresholds. Last, the data allowed no comparison of problem differences between specific groups of ethnic minorities. This is unfortunate, since self-reported problem levels are found to differ between ethnic minorities [32] . Future research analyzing trends for specific groups of ethnic minorities is needed to prevent a misguided generalization of findings to all ethnic minorities groups in the Netherlands.
Conclusion
The present study revealed rather stable trends in emotional and behavioral problems as well as rather stable gender, ethnic and educational differences in these trends. Hence, the most important lesson to be learnt from these findings is the stability of mental health on a population level as well as the persistency of inequalities in mental health. Among others, vocationally educated adolescents reported higher levels of hyperactivity and more conduct and peer problems compared to their academically educated peers, ethnic minorities reported more conduct problems and ethnic majority adolescents reported higher levels of hyperactivity on all time points. To change these persistent mental health inequalities, intervention and prevention efforts should be tailored to the specific needs of these more vulnerable groups of adolescents. Moreover, internationally comparative research using multiple measurement moments is needed to examine whether these stable differences in emotional and behavioral problems hold over extended periods of time in different countries. 
